Many studies have been carried out on the carbohydrate composition of alkaline phosphatase (EC 3.1.3.1) from various biological sources1-15). It has been reported that most of the purified microbial1,3,5) and mammalian9,10,12-15) alkaline phosphatases contain fucose, mannose, galactose, glucosamine, galactosamine and sialic acid in varying amounts.
However, most of these studies have been carried out only other than bovine milk alkaline phosphatase and there is a complete paucity of data for the carbohydrate of bovine milk alkaline phosphatase8, 16, 17) . Quantitative determinations of hexose and hexosamine were carried out by gasliquid chromatography of alditol acetates prepared from hydrolyzate of alkaline phosphatase as described by NIEDERMEIER22) with a slight modification.
Internal standard was arabinose for estimation of hexose and mannosamine for estimation of hexosamine, respectively.
The extraction of sialic acid was carried out by the method of KOMODA et al. 14) with a slight modification and quantitatively estimated according to the trifluroacetylation method with N-methylbistrifluoroacetoamide14).
The sialic acid content was calculated by the method of NIEDERMEIER22), using trans-stilbene as internal standard.
For the hydrolysis of alkaline phosphatase by sialidase14), a solution containing 0.5 unit sialidase/ml was added to an equal volume of the enzyme in 5mM CaCl2/24mM acetate buffer, pH 5.5. The mixture was incubated at intervals of 10, 15, 20 and 25 phosphatase activity23).
Results and Discussion
Alkaline phosphatase isolated from bovine skim milk was electrophoretically homogeneous and final preparation was almost 7,000 times as much as the activity in bovine milk.
By Sephadex G-200gel filtration19), the molecular weight of this enzyme was estimated to be about 190,000. The purification of alkaline phosphatase using affinity chromatography was attempted by some workers15, 24-26), but no report on the purification of bovine milk alkaline phosphatase with affinity chromatography has been presented except our report18). The commercial intestinal alkaline phosphatase was purified about 7.0 times by polyacrylamide gel electrophoresis compared to the starting material. But the activity of this purified enzyme was lower than that reported by KOMODA et al.14).
The compositions of hexose, hexosamine and sialic acid of bovine milk and calt intestinal alkaline phosphatases were determined by gas-liquid chromatography. When the analytical condition for the measurement of the hexoses was applied in bovine milk and calf intestinal alkaline phosphatases, the four peaks of the fucose, arabinose, mannose and galactose, and an additional unknown peak at about 13min of the retention time was observed. The carbohydrate compositions of bovine milk and calf intestinal alkaline phosphatases (assuming the molecular weight of bovine milk to be 190,000 and of calf intestinal enzyme to be 140,00027) are shown in Although the carbohydrate contents of alkaline phosphatase isolated from various biological sources including calf intestine were investigated1-17), no detailed studies have been made on the composition of carbohydrate in bovine milk alkaline phosphatase.
The sialic acid content in bovine milk alkaline phosphatase has been analysed only with the colorimeteric method16,17) but not by gas-liquid chromatography.
liquid chromatography was about 10% higher than that of WARREN'S colorimetric method29). KOMODA et al.15) extended the method for the determination of sialic acid in human liver and placental alkaline phosphatases by combination of sialidase treatment and gas-liquid chromatography, and demonstrated that this method gave a higher value as compared with result of acid treatment.
Their method was applied in this paper for the measurement of the carbohydrate contents in alkaline phosphatases, and found that the bovine milk alkaline phosphatase had more mannose, galactose, glucosamine and sialic acid and less fucose and galactosamine than the calf intestinal alkaline phosphatase and it was confirmed that bovine milk and calf intestinal alkaline phosphatases were identified as the sialoglycoprotein. The results on the calf intestinal alkaline phosphatase did not coincide with those obtained with same enzyme preparations6,7,9,11). It is considered that this discrepancy may have resulted from the differences of experimental procedures and the purity of enzyme used.
In order to know the role of sialic acid in bovine milk alkaline phosphatase on the phosphatase activity, the enzyme was hydrolysed by sialidase. 
